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@ Cytomodulating conjugates of members of specific binding pairs. 



@ Novel conjugates are provided comprising a 
moiety capable of specifically binding to a 
target cell joined to a selective moiety for bind- 
ing to an endogenous effector agent, capable of 
causing cell inactivation or cytotoxicity. 
Example of conjugates are a ligand for a sur- 
face membrane protein, e.g. IL-2 receptor, 
joined to a polysaccharide A or B antigen. The 
conjugates may be used to specifically destroy 
ceils associated with a pathogenic condition. 
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The field of this invention is cytomodulating con- 
jugates of members of specific binding pairs and to 
therap utics employing such cytomodulating com- 
pounds. 

The immune system is our major defens against 5 
a wide variety of diseases. However, in many situa- 
tions, the immune system appears to be unable to pro- 
tect the host from disease or is aberrant and attacks 
the host, being unable to distinguish between self and 
non-self. In both situations, there is an interest in be- 10 
ing able to modulate the immune system, either acti- 
vating the immune system toward a particular target 
or inactivating the immune system to prevent attack of 
a target 

For the most part, success in preventing immune 15 
system attack has relied upon the total inhibition or 
suppression of the immune system. In this situation, 
the host becomes susceptible to a wide variety of op- 
portunistic infections. Therefore, while achieving one 
goal, one must protect the host against pathogens, 20 
which can result in extended periods of hospitaliza- 
tion, maintenance by antibiotics with the resulting side 
effects, and the like. By contrast, it is believed that the 
immune system is normally capable of protecting the 
host from tumorigenesis. However, the substantial in- 25 
cidence of cancer is evidence of the inability of the im- 
mune system to maintain perfect surveillance. In this 
situation, there is an interest in being able to activate 
the immune system so as to increase its capability to 
attack cancer cells. 30 

There is, therefore, an interest in providing for 
therapies, which can be specific for activating partic- 
ular ceils to be directed toward a specific target or in- 
activating specific cells which are directed to a specif- 
ic target. In this way, one may selectively activate or 35 
inactivate cellular members of the immune system to 
achieve a therapeutic goal. 

Lorberbaum et al. f J. Biol. Chem. (1990) 
265:16311-7 describe a polyethyleneglycol modified 
IL-2. Batraetal., ibid (1990) 265:1 5198-202 describe 40 
a fusion protein comprising a single chain antibody. 
Ganido et a!., Cancer Res. (1990) 50:4227-32 de- 
scribe bispecrfic antibodies to target human T-lym~ 
phocytes. Pullen et al., Cell (1990) 61:1365-74, de- 
scribe the region of the T-cell receptor beta chain that 45 
interacts with the self-superantigen Mls-1A. Ganido 
et al., J. Immunol (1990) 144:2891-8 describe target- 
ed cytotoxic cells. Junghans et al., Cancer Res. 
(1990) 50:1495-502 describe a humanized antibody 
to the IL-2 receptor. Schroeder et al., so 
Transplantation (1990) 49:48-51 describe antimurine 
antibody formation following OKT3 therapy. Kaplan 
and Mazed, Int. J. Artif. Organs (1989) 12:79-804 de- 
scrib in vitro r moval of anti- A and a nti-B antibodies 
with synthetic oligosaccharides. A review of blood 55 
groups antigens may be f und in FEMS Microbi I. Im- 
munol. (1989) 1:321-30. 

Conjugat s of s lective binding moieties ar 



used t modulate immune response. The conjugates, 
referred to as "complexin s" comprise a moiety which 
binds t a target cell rec ptor or receptor complex and 
a moiety which binds to an effector ag nt, endoge- 
nous to the host which provides for cytomodulation, 
normally cytotoxicity. The complexine is administ red 
to the host in amounts sufficient to provide for the de- 
sired prophylactic or therapeutic effect 

The present invention provides a method for inac- 
tivating a target ceil in a mammalian host comprising 
said target cell and an endogenous cytotoxic effector 
system comprising at least one effector agent, said 
method comprising: 

introducing a conjugate into said host in suffi- 
cient amount to substantially reduce the target c II 
population, wherein said conjugate is characteriz d 
by comprising a moiety specific for a surface mem- 
brane receptor joined to a selective moiety capable of 
binding to said effector system to form a cell inactivat- 
ing complex, with the proviso that when said selectiv 
moiety binds to a T-cell, it binds to the T-cell receptor, 
wherein said effector system comprises (1) antibodies 
specific for said selective agent and an antibody de- 
pendent cytotoxic system comprising at least on ef- 
fector agent or (2) a T-cell, whereby when said con- 
jugate is bound to said target cell and said effector 
agent said cell is inactivated. The selective moiety 
may be a blood group antigen or a superantigen. Th 
selective moiety may bind to a cytotoxic T-cell. The 
moiety for said surface membrane protein may be a 
iigand for a cytokine surface membrane protein recep- 
tor of said target cell. The Iigand may be IL-2. 

The present invention also provides a method for 
inactivating a target cell in a mammalian host compris- 
ing said target cell, said method comprising: 

introducing a conjugate into said host compris- 
ing an endogenous cellular effector system, compris- 
ing at least one effector agent capable of inactivating 
said target ceil, wherein said conjugate is character- 
ized by comprising a Iigand capable of binding to a 
surface membrane protein receptor joined to a s lec- 
tive moiety capable of binding to said effector ag nt 
to form a cell inactivating complex, wherein said se- 
lective moiety is a blood group antigen or at least a 
portion of a protein vaccine and said effector agent 
comprises an immunoglobulin, whereby when said 
conjugate is bound to said target cell and said effector 
agent said cell is inactivated. The Iigand may be a cy- 
tokine or an antibody for a cytokine receptor. Th Iig- 
and may be IL-2. 

The present invention also provides a com posi- 
tion comprising a Iigand capable of binding to a sur- 
face membrane protein covalently joined to a blood 
group antigen or superantigen or at least a portion of 
a vaccine immunogen. Th Iigand in the compositi n 
may b IL-2 joined to a blood group antigen. 

In accordance with the subject invention, meth- 
ods and compositions are provided f r th rapeutic 
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treatment of a host, wh r the action of the immun 
system is modulated, so as to provide for prophylactic 
or therapeutic effect. The agent employs a conjugate 
having two moieties, ach moiety having physiologi- 
cal activity. One moiety provid s for binding to a target 
cell. The other moiety provides for interaction with a 
member of the immune system, whereby endogenous 
agents provide for the prophylactic or therapeutic ef- 
fect The conjugates may be as a result of chemical 
binding, either covalent or non-covalent or a fusion 
protein by means of genetic engineering. Thus, the 
complexine components may be held together by 
means of a synthetic bridge, a peptide bridge, a mem- 
brane, e.g. liposome, polymer or particle, etc. 

The conjugates are called "complexines," since 
they result in the formation of complexes with mem- 
bers of the immune system, which provide for modu- 
lation of the activity of a target cell. By administering 
the complexines to a host, the complexines will bind 
to a surface membrane protein or protein complex of 
the target cell, while also binding to endogenous ef- 
fector agent present in the host. The endogenous ef- 
fector agent results in an endogenous pathway which 
provides for inactivation or removal of the target cell 
from the host. For the most part, cytotoxicity is ob- 
tained, whereby the target cell is killed. 

The moiety which binds to the target Cell receptor 
may be any of a wide variety of molecules, including 
immunoglobulins, fragments thereof, including heavy 
chains, light chains, Fab, Ffab'h.Fv, Fc, either mono- 
clonal or polyclonal, and the like; anti-idiotype antibo- 
dies, which simulate a ligand; ligands for receptors, 
such as the interleukins, 1-10, particularly -2, -4 and 
-6; molecules which bind to cluster designation sur- 
face membrane proteins, such as CD3, -4, -5, -8, -10, 
-15, -19, -69, etc.; growth factors, such as GM-CSF, 
G-CSF, M-CSF, EGF, TGF, TNF, interferons, etc.; 
molecules which bind to any of the members of the T- 
cell receptor, either the sub-units of Ti or T3; slg, mol- 
ecules which bind to infectious agents etc.; molecule 
which bind to LPS, or other pathogenic cellular mark- 
er; molecules which bind to bacterial receptors, etc.; 
in the case of transplantation of organs. HLA mole- 
cules or fragments derived therefrom, derived from 
donor HLA antigens, particularly the variable region, 
while for bone marrow transplants the HLA molecules 
will be from the recipient antigens, etc. 

The other moiety of the conjugate is a selective 
member, where the member directly or indirectly 
binds selectively to an effector system, comprising 
one or more effector agents endogenous to the host 
By endogenous is intended an agent which is natur- 
ally present or may be safely administered to the host, 
.g. antibodies, so as to be able to react with the se- 
lectiv m mbers. The member may include an anti- 
gen to which the host has be n previously s nsitized 
or to which th host has natural antibodies, so as to 
have memory cells and/or specific solubl antibodi s 
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in the blood stream, such as oligosaccharide A or B 
antigens, vaccine antigens (immunog ns) which en- 
counter antibodi s due to a prior immun r sponse, 
e.g. diphtheria or tetanus antitoxin, influenza virus h - 

5 magglutinin, HBs antig n, polio virus, rubella virus or 
measles virus antibodies, such as antibodies to DNA, 
RNA or ribonucleoprotein; for a T-cell response, tu- 
berculin, HIV, particularly gp 120; a superantigen, 
such as toxins derived from Staphylococcus or other 

w bacteria, e.g., SEC1, SEA, SBB, EXFT, TSST1, Mis, 
or minor histocompatibility antigens from mammalian 
cells. The superantigens bind to a substantial propor- 
tion of the Vp chains of the T-cell receptor, Ti. In all 
cases, one may use vicarious groups which provid 

15 the same function, e.g. binding. Of particular interest 
are anti-idiotype antibodies or the variable regions 
thereof, which will mimic the selective moiety or bind 
to antibodies present in the host. The antibodies may 
interact with the members of the complement cascade 

20 or other cytotoxic agent, e.g. ADCC, to kill the target 
cell or the selection member may bind to a T-cell 
which provides a cytotoxic function. T 

The members of the conjugate may be polypep- 
tides, saccharides, lipids, nucleic acids, or naturally 

25 occurring or synthetic organic molecules other than 
the molecules already described. The members of th 
conjugate may be joined directly or through a bridge 
of not more than about 50 members in the chain, usu- 
ally not more than about 20 members in the chain, 

30 where the members of the chain may be carbon, ni- 
trogen, oxygen, sulfur, phosphorous, and the like. 
Thus, various techniques may be used to join th two 
members of the conjugate, depending upon th na- 
ture of the members of the conjugate, the binding sit s 

35 of the members of the conjugate, convenience, and 
the like. Functional groups which may be invoiv d in- 
clude esters, amides, ethers, phosphates, amin , hy- 
droxy, thio, aldehyde, keto, and the like. The bridge 
may involve aliphatic, alicyclic, aromatic, or h tero- 

40 cyclic groups. A substantial literature exists for com- 
bining organic groups to provide for stable conju- 
gates. Conjugates involving only proteins or glycopro- 
teins can be chimeric or fusion recombinant mole- 
cules resulting from expression of ligated open r ad- 

45 ing frames of natural sequences, synthetic sequenc- 
es, or combinations thereof. 

Illustrative of complexines are IL-2 or CD69 bind- 
ing protein individually linked to polysaccharide A and 
polysaccharide B antigen as a mixture, where th 

50 complexine comprises individual A and B molecules, 
although in some situations, it may be desirable to 
have more than one A or B molecule per conjugate to 
provide for higher avidity or activity or vary the in vitro 
solubility of the complex or for extended immune com- 

55 pi x s and/or more than one ligand moiety p r conju- 
gate, for similar r as ns. Since about 95% of individ- 
uals have natural anti-A and/ r anti-B antibodies, the 
complexin will b ffectiv in about 95% of individ- 
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uals. Thus, one could hav a combination of IL-2, IL- 
4 and/or CD69 binding protein or combination of se- 
I ctive moi ties e.g. A + B * vaccine Ag. 

The multivalent complexine wh n administ r d 
intravenously would result in immune complex s of a 5 
size, which allows for solubility in the circulation and 
will bind to T-cells expressing the target surface mem- 
brane protein. If, one wishes to destroy activated T- 
cells which have a high level of IL-2 receptor or ex- 
press CD69, the subject complexines will serve to w 
bind via antibodies to the selective moiety to comple- 
ment or other cytotoxic agent, such as AOCC cells, to 
substantially reduce the activated T-cell population. 
The binding of the immune complexes to the target 
cells will result in complement activation and/or is 
opsonization resulting in target ceil lysis. Other effec- 
tor agens, include lympocytes, or neutrophils, such as 
T-cells or K-cells, NK cells, monocytes, macro- 
phages, basophils, eosinophils, mastocytes, erythro- 
cytes, etc. By employing superantigen selective for 20 
cytotoxic T-cells, one may recruit such cells for their 
cytotoxic effect. 

The subject compositions may be used for the 
treatment of a wide variety of pathologies, by varying 
the moiety for the target cell. Thus, treatments may in- 25 
dude immunosuppression for organ transplantation, 
treatment for neoplasia, such as carcinomas, leuke- 
mias, lymphomas, sarcomas, melanomas, etc., au- 
toimmune diseases, such as rheumatoid arthritis, 
multiple sclerosis, lupus, etc.; cellular pathogens; and 30 
the like. 

One example is immune suppression associated 
with organ transplantation. In this situation, one would 
wish to inactivate or destroy T-cells which are active 
against the organ transplant Thus, those T-cells 35 
which are activated and have high levels of IL-2 re- 
ceptor or recognize the HLA antigen, may be selec- 
tively targeted for destruction by use of a complexine 
comprising one or more IL-2 ligands or binding portion 
thereof or other ligands, e.g. other interleukin, or one 40 
or more HLA antigens or the variable regions thereof 
of the organ donor. In the case of a bacterial infection, 
one may use a lectin or antibody specific for an epit- 
opic site of the pathogen bonded to the A and/or B an- 
tigen to enhance the immune response to the patho- 45 
gen. 

The subject conjugates will for the most part be 
administered parenterally, particularly intravascuiar- 
ly, topically, as an aerosol, orally or the like, depend- 
ing upon the particular organ, system or chamber to so 
be treated. The amount of the conjugate which is ad- 
ministered will vary widely, depending upon the na- 
ture of the conjugate, the nature of the disease being 
treated, wh ther one or more administrations are t 
b made, the endogenous level of the eff ctor or level 55 
stimulated by the complexine, the desired cytot xic 
I vel, and the lik . Thus, for each conjugate, one will 
determin empirically the lev I to be administered f r 



a particular indication. The conjugates may b admin- 
istered in any conveni nt earner, such as distilled wa- 
ter, phosphate buffer d salin , saline, aqueous etha- 
nol, blood derivativ , or other conventional earner. 
Oth r additives may be included, such as stabilizers, 
biocides, buffers, salt, and the like, these additiv s 
being conventional and used in conventional 
amounts. 

The following examples are by way of above illus- 
tration and not by way of limitation. 

EXPERIMENTAL 

Example 1. Complexine with red blood group A 
antigen. 

Blood-group A synthetic trisaccharides (8-azido- 
carbonyloctyi-derivatives of alphaGalNad , 3-[alpha- 
Fuc 1,2]betaGal, derivatized to include a C-terminai 
amino group is conjugated to Interleukin 2 as follows: 

I. Activation of Interleukin 2 

1 . 0.2 mg of (1 3 nmoles) of IL-2 is dissolved in 0.3 
ml of 0.1 M sodium phosphate pH 7.5. 
2. 2.3 mg N-Succinimidul S-Acetyl thiolacetat is 
dissolved in 1 ML of DMSO. 
3. 1 0 pi of N Succinimidyl S-Acetyl thiolacetat is 
added to the IL-2 solution and the mixture is in- 
cubated at 25°C for 30 minutes. 
4. The reaction mixture is passed through a G-25 
column equilibrated with 0.1 M phosphate buffer 
pH 6.0. Free thiol groups are introduced by add- 
ing 1 00 pi of 0.5 M hydroxylamine/0.05 M sodium 
phosphate pH 7.5 containing 0.025M EDTA to th 
IL2 Solution. The solution is stirred for 120 min- 
utes at room temperature. The solution is passed 
through a G-25 column and free SH groups on IL- 
2 are obtained. Free SH groups are quantified us- 
ing the Eltman's test, by measuring the absor- 
bance at 41 2 nm. 

II. Activation of Blood Group A Trisaccharide (A 
antigen) With Maleimido Group 

1. A antigen (0.50 to 2 x molar excess of IL-2 is 
dissolved in 1 .0 ml of 0.1 M sodium phosphate pH 

7.5. 

2. Succinimidyl N-Maleimido-6-aminocaproyt (2- 
nitro-4-sulfonic acid) phenyl ester. Na (MALSAC- 
HNSA) (100 molar excess) is dissolved in 20 yd f 
dimethyl sulfoxide (DMSO). 

3. The reagent solution (2) is added to the A an- 
tig n solution and the mixture is incubated at 
25°C for 1 hour. 

4. The reaction is m nitored by diluting 10 nl of 
the reacting mixture into 1.0 mL of 0.01 M sodium 
phosphate, pH 7 at timed intervals. Each aliquot 
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is analyzed by r ading the absorbance at 406 nm 
(A406) before and after addition of 50 ul of 5 N 
NAOH. The percentage of activ ster at any time 
is calculated using the formula: [(A406(NaOH) - 
A406)/A406(NaOH)] x 100. From the difference 5 
between the amount of ester at to and at a time 
thereafter, the amount of ester used at that time 
is calculated. That corresponds to the amount of 
total amino group modified. 

5. The reaction mixture is centrifuged briefly to re- 10 
move excess of precipitated reagent and the su- 
pernatant is applied to a Sephadex G-25 column 
equilibrated in 0.1 M phosphate pH 6.0. 

III. Conjugation is 

6. To maleimido-A antigen (in 0.1 M phosphate 
pH 6-0), is added IL-2-SH compound and allowed 
to stir at 4° C overnight. The final molar ratio of 
Mai- A antigen and IL-2-SH is adjusted from 0.2 20 
to 5. The reaction mixture is then passed through 
Sephacryl- 200. The fractions having peaks at de- 
sired mol. weight ranges are collected. 

Antigenic reactivity of the conjugate is tested by 
Western blot using anti-blood group antigen human 25 
serum and anti-IL2 monoclonal antibody. 

C: Functional Assay of A-Complexine 

In this experiment, it is determined whether the A- 30 
Complexine can be used to induce in vitro the specific 
killing of lymphocytes expressing a high affinity IL-2 
receptor, when mixed with human serum containing 
anti-blood group A antibodies and complement. 51 Cr 
labelled CTL-L2 lymphocytes are incubated with A- 35 
Complexine (from 40 ug/ML to 0.1 ng/mL). After 45 
min. incubation at 37° C, human serum containing 
anti-blood group A antibodies (B group) is added at 
various dilutions and incubated for 30 minutes at 37° 
C; Rabbit complement is then added and incubated 1 40 
hour at 37° C. The amount of 51 Cr released is then es- 
timated and the percentage of specific cell lysis cal- 
culated. Significant lysis of CTL-L2 cells is observed 
after incubation with A-Complexine. The phenomen- 
on is dose dependent (increased cytotoxicity), with 45 
higher amounts both of A-Complexine and anti-blood 
group A positive serum) and specific, as IL2-receptor 
negative cell lines (such as DA-la mouse cells) are not 
killed under the same assay conditions. Furthermore, 
no significant cytotoxicity is observed when using hu- so 
man serum from a blood group AB or A individual. 

HBs Complexine 

A cyclical peptide derived from the amino-acid se- 55 
qu nee (a.a. 139-147) of H patitis B virus surface an- 
tigen (HBsAg) and showing antigenic reactivity with 
p lycional and monoclonal antibodi defining th a 



epitope of HBsAg (HBs peptid ) is us d for conjuga- 
tion with interieukin 2. The peptid s quence is: NH2- 
Cys-Thr-Lys-Pro-Thr-Asp-Gly-Asn-Cys-Tyr-COOH. 
It is synthesized by solid phase m thod (M rrifield) 
using FMOC chemistry. It is purified by HPLC. A dis- 
ulfide bond is introduced between the two terminal 
cysteine residues by oxidation with potassium ferri- 
cyanide. 

HBs peptide is conjugated to Interieukin 2 as fol- 
lows: 

I. Activation of Interieukin 2 

1 . 0.2 mg of (13 nmoles) of IL-2 is dissolved in 0.3 
ml of 0.1 M sodium phosphate pH 7.5. 
2. 2.3 mg N-Succinimidyl S-Acetyl thiolacetate is 
dissolved in 1 mL of DMSO. 
3, 10 |il of N-Succinimidyl S-Acetyl thiolacetate is 
added to the IL-2 solution and the mixture is in- 
cubated at 25° C for 30 minutes. 
4. The reaction mixture is passed through a G-25 
column equilibrated with 0.1 M phosphate buffer 
pH 6.0. Free thiol groups are introduced by add- 
ing 1 00 nl of 0.5 M hydroxylamine/0.05 M sodium 
phosphate pH 7.5 containing 0.025 M EDTA to 
the IL-2 solution. The solution is stirred for 120 
minutes at room temperature. The solution is 
passed through a G-25 column and fre SH 
groups on IL-2 are obtained. Free SH groups are 
quantified using the Ellman's test, by measuring 
the absorbance at 412 nm. 

II. Activation of HBs Peptide With Maleimido Group 

1 . HBs peptide (0,50 to 2 x molar excess of IL-2) 
is dissolved in DMSO at 10 mg/mL and diluted in 
1.0 ml of 0.1 M sodium phosphate pH 7.5. 

2. Succinimidyl N-Maleimido-6-aminocaproyl (2- 
nitro-4-sulfonic acid) phenyl ester. Na (MAL- 
SAC-HNSA) (100 molar excess) is dissolv d in 
20 ul of N-N dimethyl sulfoxide (DMSO). 

3. The reagent solution (2) is added to the HBs 
peptide solution and the mixture incubated at 25° 
C for 1 hour. 

4. The reaction is monitored by diluting 1 0 uJ of 
the reaction mixture into 1.0 ML of 0.01 M sodium 
phosphate pH 7 at timed intervals. Each aliqu t is 
analyzed by reading the absorbance at 406 nm 
(A406) before and after addition of 50 ui of 5N 
NAOH. The percentage of active ester at any time 
is calculated using the formula: [(A406(NaOH) - 
A406)/A406(Na/OH)] x 100. From the difference 
between the amount of ester present at ^ and at 
a tim thereafter, the am unt of ester used at that 
tim is calculated. That corresponds to the 
amount of total amin group modified. 

5. Th reaction mixtur is centrifuged briefly t re- 
mov the excess of precipitated reagent and the 
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supernatant is applied to a Sephad x (G-25 col- 
umn equilibrated in 0.1 M phosphate pH 6.0). 

III. Conjugati n 

6. To maleimido-HBs peptide (in 0.1 M Phos- 
phate pH 6.0) is added II-2-SH compound and al- 
lowed to stir at 4° C overnight The final molar ra- 
tio of Mal-HBs peptide and IL2-SH are adjusted 
from 0.2 to 5. Finally the reaction mixture is 
passed through Sephacryi-200. The peaks at the 
desired mol. weight ranges are collected. 
Antigenic reactivity of the conjugate is tested by 
Western blot using anti-HBs monoclonal antibody (A 
specific) and anti-IL-2 monocolonal antibody. 

C: Functional Assay of HBs-Complexine : 

In this experiment, it is determined whether the 
HBs-Complexine can be used to induce in vitro the 
specific killing of lymphocytes expressing a high affin- 
ity IL-2 receptor, when mixed with human serum con- 
taining anti-HBs antibodies and complement 51 Cr 
labelled CTL-L2 lymphocytes are incubated with HBs- 
Complexine (from 20 ng/mL to 0.1 ng/mL). After 45 
min. incubation at 37 °C, human serum containing 
anti- HBs antibodies (collected from a patient vaccin- 
ated using Hevac B, Pasteur Vaccins and tested for 
anti-HBs antibodies by ELISA (Abbott Laboratories)) 
is added at various dilutions, incubated for 30 minutes 
at 37° C; Rabbit complement is then added and incu- 
bated 1 hour at 37 0 C. The amount of 51 Cr released 
is then eatimated and the percentage of specific cell 
lysis calculated. Significant lysis of CTL-L2 cells is ob- 
served after incubation with HBs-Complexine. The 
phenomenon is dose dependent: increased cytotoxi- 
city is observed both with higher amounts of HBs- 
Complexine and anti-HBs positive serum. Cytotoxici- 
ty is specific, as IL-2 receptor negative cell lines (such 
as OA-la mouse cells) are not killed under the same 
assay conditions. Furthermore, no significant cyto- 
toxicity is observed when using human serum nega- 
tive for anti-HBs antibodies. 

In accordance with the subject invention, agents 
are provided which can specifically bind to a target 
cell, human, bacteria, virus infected or parasitic, via a 
specific binding ligand. Thus, agents can be selected 
which show a low affinity for cells which do not pair 
with the receptor complementary binding member. 
While using specific agents which interact with an en- 
dogenous effector molecule, one can achieve cyto- 
toxicity toward the target ceil following binding of the 
conjugate to the target cell. By employing agents for 
the ligand moiety, which d not induce a significant 
immune response, such as molecules which are sub- 
stantially endog nous or have low immunogenicity, 
one can av id an immune respons and thus avoid 
having ag nts of the immune response destroy or in- 



activate the th rap utic c njugate. In contrast, by tak- 
ing advantage of the pr xisting immune r sponse 
against th selectiv moiety and because th ligand 
moiety r mains functional, one can use the subject 
5 agents on a chronic basis. 

All publications and patent applications men- 
tioned in this specification are herein incorporated by 
reference to the same extent as if each individual pub- 
lication or patent application was specifically and in- 
to dividually indicated to be incorporated by reference. 

The invention now being fully described, it will be 
apparent to one of ordinary skill in the art that many 
changes and modifications can be made thereto with- 
out departing from the spirit or scope of the appended 
15 claims. 



Claims 

20 1 . A conjugate for inactivating a target cell in a mam- 
malian host which has an endogenous cytotoxic 
effector system at least one effector agent, said 
conjugate comprising a moiety specific for a sur- 
face membrane receptor joined to a selectiv 

25 moiety capable of binding to said effector system 
to form a cell inactivating complex, with the pro- 
viso that when said selective moiety binds to a T- 
cell, it binds to the T-cell receptor complex where- 
in said effector system comprises (1) antibodies 

30 specific for said selective agent and an antibody 
dependent cytotoxic system comprising at I ast 
one effector agent or (2) a T-cell, whereby when 
said conjugate is bound to said target ceil and 
said effector agent, said target ceil is inactivated. 

35 

2. A conjugate according to claim 1, wherein said 
selective moiety is a blood group antigen or a su- 
perantigen. 

40 3. A conjugate according to claim 1 , wherein said 
selective moiety binds to a cytotoxic T-cell. 

4. A conjugate according to claim 1, wherein said 
moiety for said surface membrane protein is a lig- 

45 and for a cytokine surface membrane protein re- 
ceptor of said target cell. 

5. A conjugate according to claim 4, wherein said 
ligand is IL-2. 

50 

6. A conjugate for inactivating a target cell in a mam- 
malian host which has an endogenous cellular ef- 
fector system, comprising at least one effector 
agent said conjugat comprising a ligand capabl 

55 of binding to a surfac membrane protein recep- 
tor joined to a selectiv moiety capabl of binding 
to said effector agent to form a cell inactivating 
complex, wh rein said selective moiety is a Wood 
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grou p antigen or at least a portion of a prot in vac- 
cine 

and wherein said effector agent comprises 
an immunoglobulin, whereby wh n said conju- 
gat is bound t said target cell and said effector 5 
agent said target cell is inactivated. 

7. A conjugate according to claim 6, wherein said 
ligand is a cytokine or an antibody for a cytokine 
receptor. 10 

8. A conjugate according to claim 7, wherein said 
ligand is IL-2. 

9. A pharmaceutical comprising a conjugate accord- 15 
ing to any one of claims 1 to 8. 

10. A method of using a conjugate according to any 
one of claims 1 to 8 to prepare a medicament for 
inactivating a target cell in a mammalian host. 20 

11. A composition comprising a ligand capable of 
binding to a surface membrane protein covalently 
joined to a blood group antigen or superantigen or 

at least a portion of a vaccine immunogen. 25 

12. A composition according to claim 9, wherein said 
ligand is IL-2 joined to a blood group antigen. 

13. A nucleotide sequence which encodes a conju- 30 
gate according to any one of claims 1 to 8 where 
such conjugate is a protein. 
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